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Abstract not available for CN 1289525 (A) 
Abstract of corresponding document: EP 1061778 

An object of the present invention is to 
provide an organic EL device capable of 
utilizing the advantages of both organic and 
inorganic materials and having a high 
efficiency, long lifetime, and low cost. The 
object is attained by an organic EL device 
comprising a substrate, a hole injecting 
electrode and an electron injecting 
electrode formed on the substrate, and an 
organic material-containing organic layer 
between the electrodes, the organic layer 
including a light emitting layer containing a 
conjugated polymer, the device further 
comprising an inorganic electron injecting 
and transporting layer between the light 
emitting layer and the electron injecting 
electrode, the inorganic electron injecting 
and transporting layer comprising at least 
one oxide selected from lithium oxide, 
rubidium oxide, potassium oxide, sodium 
oxide, and cesium oxide as a first 
component,; at least one oxide selected 
from strontium oxide, magnesium oxide, 
and calcium oxide as a second component, 
and silicon oxide and/or germanium oxide 
as a third component. The device may 
further have an inorganic hole injecting 
layer between the light emitting layer and 
the hole injecting electrode, the inorganic 
hole injecting layer comprising silicon oxide 
and/or germanium oxide as a main 
component, the main component having an 
average composition represented by the 
formula: (SM-xGex)Oy wherein 0 <= x 
<= 1 and 1.7 <= y <= 1.99, as 
analyzed by Rutherford back-scattering. 
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jfcWttSBttWttAilHi S,**m%TOAIfcAJS€l 

«*4k««)«C'«i«»&&JR-ffi^^«;ik««i/sa#c^««i 
«#ff«*^JS-%ar^^A«&afiiOTK 
stsems^aAJS,* 3e*i3tfta-AJg-iS'a-*4fc«*i/ 

A«4fc«tt£*fi4h*Mi Rutherford jZftttJMMff* 
««*»«[^ttWltJ«ftW»**: (Si t _,Ge E )O r ,# 
ff>0<x<l,1.7<y<1.99. 
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1. -1tiffa%,3kJ2L&&ft, #&4r&^#-. 

4MfcJ&. #lte#*4l^i^4^«******— to*. 

A.4fri*>&^ 5-95 (#£)%#-£&*. 5-95(J£fc)%#^to*** 5- 
^*3L,MfriS.;g-## 0- 1-2 I**-. 

4- 1-3 t^-^^ WttitS#, £.t#r*£fc^r 

i£^fe4aUL&i&tl Al. Ag, In. Ti, Ok Au. Mo> W> Pt, Pd *> Ni 

i£iM^&L**Mfc Rutherford itl^##*#M?^»I -f-** 
(Six-.GejO,, ^tOjSxil, 1.7^1.99. 

^*^ia^^>^>g.^ o. 1-3 m&. 



^i? • 

cater ##lel& 

#t»**** fc**3«*-*- (ITO)*****- 

* jkM«ft St^4& (Alqa) # A * iL* A * A* *4** * * ** * 

*L^«A#t*-**#A#*»^****« ************* 

ft^ftX*«***X**4i«i!lA#iL*A*»%-f'»**- 

A, ***** ******** 
jfc#NS*»*<r, ifcfr**********^* ******* 

^H#A#£***£* 14 *»*.** 15, Jt«Jt*A#*i*^*r* A 
«*. £iMH*#t. ***l5Wtf^*-***£***#rt- 



14, 15#"k-3Mfri£>g- 16, 3±2.Jk**JL 

QX^M* EL ^^^^^^ii^^^^^^^^*.^^^"^ 

EL MTJiL&#I> EL H<fr#^-H£,&# 

t» ZnSA3U£tf#. ZnS 

&'l&#^i£te>4&>a Langmuir-Blodgett /^JP 

USP36213214HTT EL J*<fr, JMfWN* 

*W*#j USP4672265A»*T*— ttfe** 
jg- EL 



a*-**!4S^4M(L#if-f- 10-92576 frft 7 — # 

*W*Mlr***.jMf-|!*»**, + 0294061 

A. Sib, il#^;fc&#*m4L&*t>&. 
0294061, ft-rttM*******, W 

ifc^Wifc*.-*-***. 2636341. #^ 2-139893. 

2-207488 ^ 6-119973 t^^tf" 7 J^^f^t. ^iJfc"H-&iUfc 
#**lt#T*4i****fc**#*» EL EL 3&*ML#-B*£tf. 



**#afc^itJL*JlL*JtJ**-f-*^**^« ******** 

(2) ±&%*Lmst2L£&tir(l)*> ****** ^s^**** 

5-95 (J**)!*—*^, 5- 95 5-95(#fc)%*.2. 

(3) .hit (D* (2) t, ****'&*^£^ 

#aA«ftif.J*.* 0. 1-2 

(4) JLil(l)- (3)t^^* 3 *"*' J ***.jfc*'fr + , ■*■**>* 
*Ut#*ft*S. 48. 4k. ** 4&*>&#jM-'y- 

(5) JHl(l)- (4)t^— 3 JJ**#*»** t -*-***» 

ie****fc ^ * # |L4fc>^^/il 4Mfc4ir 3r 

Rutherford iu^#^##^#^&&#4- 
Si,- x Ge,)O y , £-*x#0~l, y* 1.7-1.99. 

(6) Ji^(5)^^*L*&&iL^»#t, ;£;fr**'&£*^>Mfri£>& 

0.1-3^^. 

10**.- 5**.** 

A, :JMfc*>4fr * + M*** 1 *^-fc#-3.5 *^#.#. ft 



^-tiSL^^L^-^, #i:ft* R. H. Friend fe^ 
Journal of Molecular Electronics, 4 (1988), January-March, 
No. 1, pp. 37—66, t^'StflS&ff T^Nfe". 

^«*-**###Att; A#4_> *te**#*ML.n-**te** 

(ii)^.^^*T>g-*^rjiLif^^^ 

m. 



*,*L^^^^ii^^^, Hit**** fc*MMt-*»«HM**lMJ. *^ 
*L«£r**p-g-*.#, A1 * A «* Im 

Ti. Ciu Aiu Mo. W. Pt. Pd*Ni Al^Ag 

50 100**.. ***JM.**-tiMt*r 

<Mi£«fc#jH-4T: JMHtAit** K, Li. Na. Mg. La> Ce. Ca> Sr. 
Ba« Sik Zn^Zr, eiX.*****.****^* 1 
j^^^7t^-S.ic^^r, *> Ag-Mg (Ag:0.1-50(# •?■)%). Al-Li 

(Li:0.01- 14 (Jft •?-)%) * In-Mg (Mg:50 - 80(^i -f- )%) Al-Ca 

(Ca:0. 01 — 20 (#•?■)%). 

*J.^0. 1**, 4IA*A^0.5**., jWUfc**.* 1 **. 
*Sb^. 50 



100***, 100-500 M*. *&#*,#L&itft, ****** al 

H*fe#U±#, X***IM^*L^/ : ^^^^» (dark 
spot) 6$ 

500^*, 4a**£#at*#««*lMJ. 

#&#*Ufc48(rroK *.4fc*(IZ0). ^^(In 2 0 3 )> JMfc* 

(Sn0 2 ) (ZnO) - nfk%*MK>% 

ft. In 2 0st Snfct***4M>*** 1-20%, A* A 
^ 5-12(^*)%, *t IZO iM*.» ln 2 0 3 t ZnO 12- 

^^^>V%^Tii.it^**lt4t^(Si0 2 )^#^A^, ITO 
fefeJUbift*. |UfcJ&##&aM*3:#^ ITO«* 0.5-10(#*)%. H 
4fcJ&##&T4£# ITO 

«#fe#U«WFtf 400-700 #*&£:fciL#E, 

80%, 3- i>' 90%. 

50-500 50-300 5&*t 



/V-CH=CH- 
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CH=CH- 
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(iii) #ic(vi)-(vii)^«^r^^^^: t^n£#«^TM 
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ch=ch-); 
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(VII) 



/J" 



(VIII) 



-tifcJM**.*, 3. 4. 5. & 7, ig.f', 10000. 

PPV, T#5»J&;MHM-T.&;fc 

*fPPV4*r£#bj&. 

%.m t »#£&*uk-#^ (id it & # jt^#*#* »t 
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.«u*JUt Afe*. *ifc#£J#fc^4frir4Mni) 

— jfeTiiit** J- 200- 350C ,*j#£A&(#;£^-ifc 

^) (I ). 

:£-T-#^(n)#4fc#^A. ^#(n)|t^Air^(ni)^ir^(in) 

&#£APPV(I ^/r^tf^Hf, T^****-, D.D.C. Bradley, 

&i£#&&DC&/8#^#)J. Phys. D (Applied Physics), 20, 1389 
(1987)3* J. D. Stenger Smith, R. W. Lenz G. Wegner, 
Polymer, 30, 1048 (1989). 

&(&&&&Z.%r&.)J8Lft&¥l&j£% 0. 1 #|;5|L-10*ML, jt4fc* 
# 0.5Jft#.-l**., 10-500 ikfr. i& PPY JLK^Nt^ti 

#*L, PPVJft^^#.ftl»*^2.5*-f--ft#<500 M*.), PPVJWLft 

tryebro*^(tetratryebrothiophene), i£^1t"#^Att PPVJ&itffi 
-J-**. EL 

^A^-*6^t^«l^^.^##A|t(3t^). 

^AT*--f^-*«!t*4It^**. $L #t*)4-zr && J. 

Chem. Comm. (Ballard ^) 954 (1983) f e*3nK,9I . 



jLft<ft4r*/M4UtH, il4f*4:-^4e^^^— 4-il^^*^-*E.^^^ 

(a) 31(4, 4' -^£jM^*JUt&*MO. ffi3f# PDPV, ^JH 

(b) *<1, 4-f^-l-4^£ (1, 4-3L3M-^j£& 

i§PPV*4R, fcfJtt— *A»**£**#*t--'H*A 

-t— it*-. +— JUMP), A 

(f) 



^ # (percolation) & 

i*;fltf^4fcfc^^»^£#Jt* ******** 10 3 -10\ * 

ML&.M.>y% 120 m 

0.01-40 4M*#**M.. *J***«.*fctf*.4***#l** 
JMt****^**^^*^**^*^****** ***** 



14 



^tR-R57^^J5-Ji&l„ 1-20 >MLB-?ti*UE.. ^fL^&J&ft 
6-18 ^tiL%T&J%'&*'#fr&-®& 4-14 >H&>£^#&3Pfc 

««4t£«l4.*'T (D- (5) t^#— &&&&&&&&&&& 

— Ar,-CH=CH— (1) 

— Ar 2 — CH=CH— (2) 

— Ar 3 -CH=CH~ (3) 

*t Arx. Ar 2 ^» Ar 3 ^i^^^W> ******** ^J-K-t 

#J£#^S4^#£*Mfc^4&^S, #JLAr^ Ar 2 *» Ar 3 1 A^— * 
4l^J.!>'— >hi&£ 4-22 'MMt-f-ttSM^ 3&&£.ilM,JMUkK, 6 
-60 **J^ «^ 4-6 

— Ar4-CH=CH-Ar s -CH=CH- (4) 

— Ar 5 - CH=CH- Ar«- CH=CH- (5) 

At Ar«, Ar 5 *> Ar.*.* ****** #****6*«**l«**W- k 
tti^NUfc-WA— **«4fc^*r*H» #JLAr 4 > Ar 5 #» Ar 6 1 
A^J-i^ — 't^fc 4—22 >MU£ J f#£U£-> *fc4UkA*fc£^WkW» 6 
-60 ^*^^«***^**.**-H*^ 4 ~ 6 

10-^*. 

***** ^-*> 5-~******** 

*• £>*, t*> A*.. £>** 



yg^tt:&fL&;£-K V ft*&. THI., £ 

^*£, JMU*J! ^VH^ & 

e.*.&* *«M*+*.*Jt.****. 
#)&& 1 P4l&» Z>sjL£r. i***^ T«L&* 

£-*JM» /I ^fM, jMUk* 

*;fc4M*^*^#.i&tf. #JUfc.H 4-(c-c l2 )^i 
H^^^K^.^J;.(Cs-Cu«l4Uii-f'it^ 1-12), 4-Cd-c^K i--£-& 

*2-*.*JU 2-^fc^, 2-*iMW'2-, 3- *Ht?U. 

dMlfe^& 6 A****itt*****##*#**M****# 
^Sfe^i?*****^*^!^*^.^ 120 **.i*Jt«.«*-». 

*&4»&A -tat*JL+it*»**6lt^4lr+, 0.01- 40 (# 

^ 0.05 %^-«.#^t:X#-ic, S^it#^^X#-^^^A*^#.^ 

it. 

jttt&tfA, Ar^ Ar 2 ^Ar 3 ^^^S^4fc#^. ifc**i&te* 
0. 05 ^^-R#^t:X^^C, £ Ari, Ar 2 *» Ar 3 JL^^l>R^, 

^^^•^^^4fc^^K; **Ar^ Ar 2 , Ar> t — 

*t1^ Ar 4 , Ar 5 ^ Ar 6 #:£&#-it:M£o *X-¥->tt Ar* v Ar s ^ 

*&*H. JttUUtH* #JUUW*A* 4****tt**^# 
** Ar 4 *» Ar 6 * — ***JMfc-MWfcW. *#T 

**£********> *********** 



^AfL*^*^********^-?'*. ******** t 
£-^t> ^jt*-fc*i^— **** 4-22 

^> **JM»**&4*« ♦■6-60***^****-*#***H« 
^ 4-60 >h^^^^^4fc^^ffl^^^^^^A^^ 

A*******.*!*'^ 4-22 >^>fc^ # J&tg-^ K # £ 

&^tL A£-, 4UMP. *A*- 

e.*.. ***»*-*£/&**. *# 4-22 ***^tt****H«** 
Wfc^T«, &#LJL JlH^ 

*<Mfe4*T**, 

, rfiAJSU!-. ****»+***<&*«*. 
fi**-Mfe4MU^ 4-<Ci-Cu>***** (d-ds***^** l- 

12). 4- (d-d,)**.**. l-*-*>2-**4F. 

**Mfc*#*H**M*2^**, 2-**^-, 2-*tf*. 
jfc 2-. 3-5% 4-»&'5US-. 

4l***Jl+i&*.*. ******* ft 4* Att**#«**#: 
***«***!>•# 0. 05 * 4M*Jt#*#$*# 
A******.*, **#****tt**:t:*+it***#t. ** 

3i&-¥-ibtt^*;&#.*;Kj 5-100(*4O%, jt#.*ifr 15-100(* 
*t>ML$ %L&& ** *^*fctf ^ IM* , T«L*X+**# 



-10000, 3-3000, 4-2000. 

*UdK TJM*W*f"f- 1-254734 1-79217 + # 
2, 5-^^^-^-^^^^^^-^^^^^^T|L^4f^^ 

7 4?A*£4v, Ti|l««#A*#iai^#it^/A«#A»#*-t^ 

EL t 6^4Lit#^H-8t, * A****. * * 

^*4cJtife3|i^##JA«*A*##***--^-**L(*ti^---^ 
**bt*«fl*ftAJI. J l L it«W*ft)««ft*.*Jtt. iMi, ^-fr^t 



4fr, T^^-*^r^-*r, *iUl**r£.*N 3MX.**r£.4fc« S 

£i L lfc««*ib#***#**«-*» J l*tf * 63-70257, 63- 
175860, 2-135359, 2-135361, 2-209988, 3-37992 3-152184 

&*fe##f-Jt. 2-(4-*^afc.)-5-(4-*.-T*^Jt)-l, 3, 4-*—'*, 



mn*>#}2LjL#m, to-b&ftik-m. s**^** &,*uMfr4i#> 

-&<fc|fe*h ^-S-*&*h Jk«£*Mr>& fi& 

%JBL%%V!k#l. -W^#^-BS 57-51781 ^» 59-194393 ^ff-^T 

10**., i^*-i**. ^T^t*»**#Aia4H.*j«.**t^, 

J&;fc^ 10-500 ***.. *KjPbC4it*^^-MAli-. 

**AA£*£tA****.At. -f 30-200TC, Jt-ft& 60-100 

«Jt^H)^#MB.^*A«&. *lJ8it#*-T-&X*i£^*^*^A** 



j&*(J&lMft. ^ l>~ - ft 4MM£ (Li 2 0) , #.4fe 
4fe(Rb 2 OK 3Mfc*T<K 2 0)> |5L4fc^(NaaO)^^#,(Cs 2 0)^^t,^^^ 

4ML(Li,0)jt.*/fcifc«*, H.**(RW), *4fc*rOW»*'*. 

(Na 2 0) . £i£^JMfc4fr>«i&^4&^&'ft.#itf-, i*5&^4fr#.i&^.£. 
^ 40 (J* 40%. fl&#J8»J^^A^J-!>' 50(#*)f*4fc*t^*.4li#». 

% -f - ^^ift-^^JL 'Jr ft *4M* (SrO) , 

4£(MgO), £ J=- A4Mt*S (CaO) . *ifc##Ufc#ia*^4lr#*4fc/B^ 

40<#*)%#.4M*. 
jMMMM&* ?&^*^*4l^ (Si0 2 ) (Ge0 2 ) 60 

>T (,$r%-% SrO,MgO,CaO, Li 2 0, Rb 2 0, K 2 0, Na 2 0, Cs 2 0, Si0 2 , Ge0 2 ): 

•HO. 

#~ia^: 5-95(4^*)%, it^.^50-90(#^)%(«^ia^^* 

*»■). 

£ 0.5-200*40*, jt<ffc& 5~10(#*)%(ia4Kl^& 

^ia^^J5»]^ SrO. MgO. CaO. Li 2 0. Rb 2 0, K 2 0. Na 2 0. Cs 2 0> Si0 2 
Ge0 2 -if^. 



$J 0. 0.3-0. 8 

^^^^%^^(EB)^^^*4t-^A, *t ******** 

dh>Mit*****4t«Aib4R»iftil^4fc%-f-»A.Ai&t|-. MA* 

it^t***.****** 0. 1-1 **iMU8 
**££A#&4htt'H^^#^&(Ar). &<Ne), &(Xe)i&& (Kr). 
itlMIt*. *"»T4UBJL<N.)*l. *i*t^<tT«A^ 1-991* 

A«fc. Jfe***/*JL*A*. *tf A*-***»***«<M&. ***Us. 

RF i& fc&j DC*4*sfc, 
RF AGbMfc&tt. *t RF ^SUUt-*-******* 0. 1 

-10 Jl/A*. 2 , Jfc*«>Mt&4 0.1-50 4t£ft&* 1 

-10M*/^4fr. 

*A4fc, £.&#Mfr*.T, fe^ A ^ft^ 

j&^LfUM^**-!^****. **«.»aT*A«*****A* 

l/5-# 4/5, Jt#.#«.Tft*«&**.At*.-*"**- 
^iH*^.*'* 60-90%. 4f%&.% i &£.-Ffe&A&ifrftM: 

1tteJ9&KA^n&4***iM.MiM*M.0r 10%, #*J4fc^^i>" 

20%, fc^HM^-fc-tafcfcB ft**Jt«i. 

i*. *&fe4*t*-f-J4ftLA>»~FAA^: 
(Sii-xGe,)0 r 



5^tO<x<l, 1.7<y< 1. 99 (4* Rutherford ^iKM^r^^O- 

# f !l Jij£I&& & ffl , £ ^ ft *t*^£ * i*^ #t'/£>^$I 

###l^t, aft*****#i*A****^**-**it#. 

##K2:fiL3%%>T&&&M:+#&5L&. *f-£*ftA.»«A 

EL ® * ft*** 

^f-*^^^ic>fc^>i^^^^W^^( time - divislon drive 

mode)^^.^t. EL &.tfjX&&J&M 

$~2L*n#J%fr> EL 3M^#^#^*&#&*3^fr#£> 

-ft^ML^^tf^^" y ^ 1.7-1. 99, y 
^^^*^>^ft^, J^.fc^*iUfc£jlfH*.. y#.3Mf 1.85-1.98. 

1, x ifl 2 ;* 0. 4, 0.3, 0. 2. 

5 x 0.6, 
J.^- 0. 8. 

X&&&itjtfa& Rutherford JL*riMMftt***t 

Ne, Ar. Kr#»Xe#&Jf, 0. 01-2 (wt)%, $J& 

jfe 0.05-1. 5 (wt)%6tf Ne» Ar, Kr Xe. £ J^^>^>g- 1 T^^- 



+6illW^T, 0. 1-1 +6#JS-£T4*J&. 

. 1"&#ti-&iMt, &&&^M:&% 

0.05 m 10 0. 1 5^i, # 

1-^ 5#ft;ML# 0.5- 3Mi. ££*3&;V>&6$j?.,£& 

m.4&Ml*UtJ3Ljj#>ik% 0. 1-1 «. A&m i 4lLM*l4L'X*JLm.*M** 
&£&*4fc&*ti&tttt«*l#-*r Ar, Ne. Xe ^ Kr. 

4UftM. nj-f RPWW, *4fc3t4htt 0. l-#$ 10 

fL/M& \ o.5-# 10 l 

150 TC. 



N 2 , NH 3 , NO, N0 2 , N 2 0^; JtjiHt^T** CH<, C 2 H 2 , 

T ^ # « M & # * "I 1 -M«Jt . 

jf-m 63-295695, #*f-f- 2-191694, 3-792, 5-234681, 5-239455, 
5-299174, 7-126225, 7-126226 8-100172 »^J8LBt ^-#-^J EP 
0650955A1 f ^^tt^Mt***4b<Mfr. «*fe*4fc^#*W3***UM* 
4b*#<^#^lMlX*£~^lfc: TPD) , JMMl#, 
4*ML#, j£.«±«-£4fr. *«**ri*, -MUUfc-W *4fr£.#«A 



V, &4L&M.'Jr 350X2. 

5^*.-^ 500 Milt, 10Mi|t-# 300 Milt. 

•fr£-*Ji&#fr 500 Milt. 

T#£]#&^6*ifc^.&3!MML*^ 0.2 4Mt#3$^i$J8l. 
^0.2£Mt, *4L*jb*J*4. #Jl*f" 

o.oi-im *-f**ft+**A«i 

M*S*t*« **** W, ***-At* 

**fc«L#*A* 
^.^^t^^-^*^^^^ lOOppm, jLft&fc-?- lOppm, 
pippin. ^^fr^Ttf^ ^ii/fifr^ 0. lppm. 



£A£'*****'*45**« *!^*ifc3fc^ 4S^^^.at^ 

A. *-W'**T*#JBr*^ ***** *:$**^**i*£f**&, 
,fc**j**A##]4fc&tt. ************** ^ 

********************** 
to. <&&****** 1-20**, 1-10 

**, 2-8 

100**., **£**T **##«**. Hfea*'*-f**.f' JL*- 

***«*****. **TiMl***> *.T**«***. * 
**********£-t^.£®rt> ♦«J<t*«**2 

-8**-. 

******Ti»*** J § ****** *^**» *;££*^Bt i ? 
&#*^*#ij&^. ******** t ******* o.oi-30<^ 
*)%. o. i-5(«)%. 

^* uv wit a**************. 

**** EL 6*&4MT& £ * -fc*38fc^, ^ * fi* * A fy&fcVXA. 
j£(SiK **4fc*(GaAs)> i*4fc#(ZnSe), 3M£#(ZnS). *4fc*(GaP) 

#&^##*£r*****>&. fc4M@(Mo). 4S(A1), #(Pt), 

%*L*F#***i£*^. 

#j£**&*!§1»*, ^-g-^^^fe^.^^. 

£.^*&Ti5t;fr&k*> ********&********** 
£6*^*iL**. 



******************** 

******** 

&**#fti*&ft, 
#A^£&Aft. 

isrJBi*******.^******^*** EL ***** 
*«*#**«.*. **-t. ******* 

*P *J#-* t « # «* **- ********* £ & 

*l4F*«****4Wi*itft**T, **-fc£*i*X**.<*- ITO & 

izo) &^it^ t ft ##£/fc&ft - 

jML*ft#*.BL *#JMfr***«#*AiM'«#at. 4nfc.T* 

**.ft 2-30 

*L)6ft*Atf*. *»®2#T^, 

A>g 5/^ 4*L(itf ^At*L)6 «4M*. 
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6^^^t, &##3Mfrfe& E&*£&*l£L^i|L 412.5* fc&Cfe^jafL 
£*M*J 1 

# t Corning Glass Works ffli&.#jg>& % 7059 

200 ITO £jfc£.A. 

ITO # UV/Qi**^, 

10- 25 # t-fr 1 &Ht^4fr # PPV V 

5000 #/^4& 

&#^^4fr^#^#£-4ME. 300TC 12 'M*, Utft* 

*t««.^t^tr#-#^t* PPV. HH#«* PPV J&tfJf-A:* 100-300 M 

-f lx 10" 4 W. 

*M (SrO) , (Li 2 0) *>JMML (SiO a ) A > 



80(#fc)%Sr0, 

10(#^)%Li 2 0^ 

10<##)%SiO 2 

tfJMfc-^*. ********* O.S*****.***^***- 
****frfc***«A* 25XJ, ***** Ar, ***** 1 

0.5 *fti»A*x*** 5JC/** 2 . 
*A***4Me***iMrt*. 100 SCCM# 100*Ar*** 

***** 0.4 tt*.*, ioo sccm Ar/<fcU/i)*4***** 

*****0.4J*;fc*. 

*#4M-££-#T, 200 M* 

*£*t> EL 
— *Mfr**#*fc. £ ITO-W^JL 45 «*#MftX 

#J####l> EL 10 ** «**A.T*T*«3fr, 

*tm**A4f ioo ft mo** 

**** 2 

*&*«i l, #it^ife^*,^-^>^^^>g-^j.^^. m®& 

fr*>*$lMfr») & SrO jSfc&il MgO. CaO *, * Li 2 0 2t 

K 2 0. Rb 2 0. Na 2 0. Cs 2 0 ifc'fc'fntt J&^4fr**l& Si0 2 **& Ge0 2 5& 
Si0 2 i* Ge0 2 ¥jtib&&, 1 

ft#t6$##& Al ZL&lA Ag. In. Ti. Cu. Ag. Mo. W. Pt. Pd. Ni 

j*,* to ^#£»]J?**#i i**n***. 

**fc#| 3 



1 0. 5 5 JL/M.& 

7 0£^)%)jBM*AlJ&, EL 

EL 3&*M*£:fc#i 1 ifce*?-^, 1 *L*Ma 

4 

1-3 2fc^ifc&iMM££^i&>Mfri§^, tea*#L^#-t 0 2 
SiO t . T , Si(W GeO l<9 «^Sio.5Ge 0 .50i. M Mil^^>&, ^'Si^afe-fri 1 4fc 

^-fcl 5 

=L*.g-#£ N, N-J=. V*. + (B). # 4. 1 (**) 

* #sm & (A) . 1 . 0 « *) *** (B) 0. 8 <«) *tf^=. T * 

t-f-*. 0.35 #&^4fr#:*$^&ifc#*H- 
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=CH^- -^-^ ^— -CH=CH^- 



m 40 : 10 : 50 

1 ^-T-*^ 5.0* 10 3 (#JM^^## 

960cm l JE. ^^g^^*^ 1520cm 1 it 1100cm 1 Sfc!2ti&*M*> 

2860cm 1 Et&'&Vc*. iM ft>ftiL##i&ai l H-NMR Jt^ifc*. 
£-ifc£*?MS-^« t H(4**£ 6.5-8. Oppm), JfeJUUkB t -OCH 2 ~ # 
HC&i£ 3.5-4.0ppm)^^^@9t-CH 2 -^ H(#ifc 2.5ppm), 

3»£.£-4Mi, 80T3T*-£^:*fc 1 50 
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i# m =& ps m 
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